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Abstract 
 
In this paper, we examine black-white differences in cause-specific mortality during the 1980s 
when black-white disparities in mortality widened in the United States.  We group causes of 
death to those amenable to medical intervention, those closely linked to health behaviors or 
residential location, and all other causes combined.  At older ages, we treat cardiovascular 
disease, stroke, and forms of cancer not amenable to medical or behavioral intervention as 
distinct causes.  We conduct separate analyses by gender and age group.  Causes of death 
amenable to medical intervention and those linked to health behaviors and residential location 
accounted for over 60% of the absolute black-white difference in male and female mortality at 
ages 25-44, male mortality at ages 45-74, but somewhat less than 50% of the black-white 
difference in female mortality at these older ages.  The relative black excess risk was most 
pronounced for causes amenable to medical intervention with and without adjustment for socio-
demographic characteristics.  
 
1The study of race/ethnic differences in mortality and other health outcomes has a long 
history in the United States (Krieger & Fee 1996).  Mortality estimates by race have been 
published regularly since the establishment of the death registration area in the early 20th century, 
and information on race is routinely collected in U.S. health surveys.  Comparisons of black-
white death rates have consistently shown higher mortality for blacks than for whites, except 
among the oldest old where differences can be affected by data quality (National Center for 
Health Statistics 1998; Preston et al. 1996).  Even today estimates of life expectancy at birth 
continue to show a substantial white advantage. The most recent estimates for 2003 show life 
expectancy at birth to be 78.0 years for whites and 72.7 years for blacks (Arias 2006).  The need 
to improve our understanding of mechanisms that contribute to persistent black-white differences 
in mortality has long been, and continues to be, a pressing public health concern. 
Because behavioral, environmental, and lifestyle factors differentially influence various 
disease processes, the identification of causes of death for which black-white differentials are 
large and those for which they are small can help relate mortality variations to potential 
underlying factors.  We extend previous research by examining black-white differentials in 
cause-specific mortality using a unique classification of causes of death.  In addition to selecting 
leading causes of death, we group together causes that are linked to health behaviors and medical 
care.  
Our focus is on the 1980s, a decade during which black-white disparities in mortality 
widened in the United States.  Between 1984 and 1989, life expectancy at birth declined by 0.8 
years for black men and 0.2 years for black women, while it increased by 0.9 years for white men 
and by 0.5 years for white women (Kochanek, Maurer & Rosenberg 1994).  Mortality trends 
2from several causes of death during this period were adverse for both blacks and whites, but the 
impact of these trends was more pronounced for blacks.  Among the causes that contributed to a 
decline in life expectancy were HIV/AIDS, diabetes, cancer, pneumonia, accidents (including 
homicide), and chronic obstructive pulmonary disease  (Kochanek, Maurer & Rosenberg 1994).  
Most of these causes of death are considered amenable to medical, behavioral or public health 
intervention (Charlton et al. 1983; Holland 1991; Mackenbach et al. 1988; Poikolainen & Eskola 
1988; Rutstein et al. 1976).  
We begin by describing which cause-of-death groups were largely responsible for the 
observed black-white difference in all-cause mortality for men and for women at ages 25-74.  We 
then investigate the extent to which demographic and socioeconomic characteristics explained 
the black-white disparities in cause-specific mortality.  We conduct separate analyses for men 
and women in young adulthood (25-44) and at older ages (45-74) because the relative importance 
of various causes of death varies by age and gender. 
BACKGROUND 
In addition to higher overall mortality, blacks have higher death rates from all major 
causes of death, including heart disease, cancer, infectious diseases, diabetes, and homicide, with 
suicide being the most notable exception (Howard et al. 2000; Manton, Patrick & Johnson 1987; 
Rogers 1992; Williams 2001).  These major causes account for a large fraction of the racial 
difference in life expectancy (Keith & Smith 1988; Potter 1991; Rogers 1992).  Racial disparities 
in socioeconomic status (SES) and residential environments together with institutional racism 
have contributed to these inequalities (Geronimus et al. 1996; Hayward et al. 2000; LeClere, 
Rogers & Peters 1998; Preston & Taubman 1994; Smith & Kington 1997; Williams 2001).  
Blacks have lower incomes, less accumulated wealth, and lower levels of schooling than whites 
3(Danziger & Gottschalk 1995; Oliver & Shapiro 1995) and they are more likely to live in 
neighborhoods with poor municipal services, limited access to quality health care, high rates of 
crime and violence, and poor quality housing (Jargowsky 1996; Massey & Denton 1993; Wilson 
1987).  Socioeconomic characteristics, such as education and family income, have explained a 
sizable fraction of the racial disparity in all cause-mortality at older ages, but less so at younger 
ages (e.g., Elo & Preston 1996), where unmeasured factors, including exposure to violence, may 
be particularly important (Geronimus et al. 1996; Phillips 1997; Williams & Jackson 2005).  
Cause-specific mortality disparities also vary by socio-demographic characteristics, such as 
marital status, education, and family income. These factors have explained a larger fraction of the 
black-white mortality disparity from accidents, violence, and lung cancer than from other leading 
causes of death, including other forms of cancer and infectious diseases (e.g., Howard et al. 2000; 
Kallan 1997; Rogers, Hummer & Nam 2000; Richardus & Kunst 2001). 
Disparities in health insurance coverage, the quality of that coverage, access to medical 
technologies, and use of health care services also contribute to black-white health differentials 
(Garrett & Yemane 2006; Smedley, Stith & Nelson 2003).  For example, blacks are less likely 
than whites to receive appropriate diagnostic tests and/or treatments for cancer, heart disease, 
kidney failure, and HIV/AIDS (Smedley, Stith & Nelson 2003).  Although less is known of the 
role of individual preferences and the nature of patient-provider relationships, they are also 
thought to affect treatment decisions and black-white disparities in the utilization of health care 
services (Ashton et al. 2003; Garrett & Yemane 2006).  
In this paper, we use our unique classification of causes of death to estimate the fraction 
of the black-white difference in overall mortality that can be attributed to causes of death that are 
amenable to medical intervention.  This approach assesses the role of health care in producing 
4black-white health disparities.  In addition, we examine the role of health behaviors by estimating 
mortality from causes of death that are closely linked to these behaviors together with violent 
causes of death.  In the older age group (45-74), we treat cardiovascular disease, stroke, and 
forms of cancer not amenable to medical or behavioral intervention as separate causes.  
Our identification of causes of death amenable to medical intervention is based on 
classifications used in previous studies (Charlton et al. 1983; Holland 1991; Mackenbach et al. 
1988; Poikolainen & Eskola 1988; Rutstein et al. 1976).  The concept of “amenable” or 
“avoidable” mortality was introduced when Rutstein et al. (1976) published a classification of 
diseases considered “unnecessary” and “untimely” causes of death.  Subsequently, others 
expanded the concept and used it to measure quality of medical care and its impact on health 
outcomes (Andreev et al. 2003; Bauer & Charlton 1986; Carr-Hill, Hardman & Russell 1987; 
Charlton et al. 1983; Charlton & Veléz 1986; Gil & Rathwell 1989; James, Manual & Mao 2006; 
Korda & Butler 2006; Mackenbach et al. 1988; Malcolm & Salmond 1993; Pampalon 1993; 
Poikolainen & Eskola 1986, 1988; Westerling 1992).  This approach has also been used to 
examine differences in mortality by gender (Westerling 2003), race (Schwartz et al. 1990; 
Woolhandler et al. 1985), SES (Mackenbach, Stronks & Kunst 1989; Marshall et al. 1993; 
Westerling, Gullberg & Rosen 1996; Wood et al. 1999), and nativity (Stirbu et al. 2006; 
Westerling & Rosen 2002).  These causes are comprised of those that are amenable to either 
preventive measures, such as Pap smears for cervical cancer, or medical intervention, such as 
radiation and chemotherapy to treat Hodgkin’s disease.  This broad category includes many 
specific causes of death from most sections of the International Classification of Diseases (ICD). 
 It includes some but not all infectious and parasitic diseases; neoplasms (cancers); endocrine, 
nutritional and metabolic diseases and immunity disorders; diseases of the blood and blood-
5forming organs, nervous system and sense organs, circulatory system, respiratory system, 
digestive system, genitourinary system, skin and subcutaneous tissue, musculoskeletal system 
and connective tissue; complications of pregnancy; congenital anomalies; certain conditions 
originating in the perinatal period; and symptoms and ill-defined conditions.  See Appendix A 
for a complete list of codes from the Ninth Revision of the ICD used in our classification. 
Previous studies have reported higher mortality for blacks than whites from medically 
amenable causes (Schwartz et al. 1990; Woolhandler et al. 1985).  Because racial identity is 
shown to be associated with access to, utilization of, and quality of medical care received, we 
also expect to find significant black-white differences in mortality from these causes.  We further 
hypothesize that SES does not fully explain black-white differences in mortality from these 
causes because of recent evidence of racial differences in the type of care whites and blacks 
receive even after controlling for income and insurance status (Smedley, Stith & Nelson 2003).  
Higher black mortality from medically amenable causes would be consistent with these findings, 
suggesting racial differences in access to medical care and/or in the treatment of conditions 
amenable to medical interventions.     
 The behavioral category includes causes of death that are influenced primarily by 
lifestyle, residential environment, and health behaviors, such as smoking (lung cancer), drinking 
(cirrhosis of the liver), specific activities (motor vehicle accidents), and exposure to violence 
(homicide).  In addition to causes mentioned above, this category includes all other intentional 
and unintentional injuries.  Because adverse health behaviors are more common among 
individuals with lower levels of schooling (Lynch 2003; Preston & Taubman 1994; Winkleby et 
al. 1992), and because blacks are more likely to live in poor neighborhoods and be victims of 
violence than high-income individuals and whites (Jargowsky 1996; Massey & Denton 1993), we 
6expect behavioral-cause mortality to be higher for blacks than for whites.  We further 
hypothesize that SES explains a large fraction of the black-white difference in mortality from 
these causes. 
 As noted above, we separate out cardiovascular diseases (CVD) and stroke from other 
causes of death.  By far the most important cardiovascular cause of death is ischemic heart 
disease, a cause of death some analysts have considered partly amenable to medical treatment 
(Andreev et al. 2003; Poikolainen & Eskola 1988).  Mortality from CVD is influenced not only 
by health behaviors, such as smoking and diet, but also by stress and early life conditions (Barker 
1994; Elo & Preston 1992; Adler & Matthews 1994).  CVD makes a large contribution to overall 
mortality at middle and older ages, and has been associated with social class and black-white 
differences in mortality in other studies (e.g., Feldman et al. 1989; Marmot & Theorell 1988; 
Rogers, Hummer & Nam 2000).  Similarly, death rates from stroke, a cause considered amenable 
to medical intervention, is higher for blacks than for whites and for individuals of low SES 
compared to high SES (Howard et al. 2000; Rogers, Hummer & Nam 2000).  We thus expect 
CVD and stroke together to make a sizable contribution to the black-white difference in mortality 
in middle and older ages and for SES to explain a greater fraction of the black-white disparity in 
CVD than stroke mortality.   
 
DATA AND METHODS 
Data 
Our analyses are based on data from the National Longitudinal Mortality Study (NLMS) 
Release II.  The NLMS public use file includes five Current Population Surveys (CPS) conducted 
between March 1979 and March 1981, and contains 637,162 individual records which have been 
7linked to the National Death Index (NDI) through 1989.  This record linkage has identified 
42,919 deaths that occurred between the CPS baseline interviews and the end of the follow-up 
period (for details of the linkage procedures, see Rogot, Sorlie & Johnson 1986).  Follow-up in 
days is provided for all respondents.  Those individuals who were not linked to the NDI, and thus 
are considered to be alive at the end of 1989, are given a follow-up period of 3,288 days (9 
years).1 We include individuals in the age range 25 to 74 at the baseline interview.  Individuals 
below age 25 at baseline are omitted due to small numbers of deaths and the difficulty in 
measurement of socioeconomic status.  Those aged 75 and above are excluded because a single 
underlying cause of death often does not fully capture the extent of morbid conditions 
contributing to death, and the notion of medically amenable causes becomes questionable at the 
oldest ages.  Our final analytic sample includes 310,038 individuals, 23,588 of whom died during 
the follow-up period. 
The NLMS data on demographic, social, and economic characteristics come from the 
CPS.  Linkage to the NDI provides the underlying cause of death reported on the death 
certificate.  Causes of death are coded according to the Ninth Revision of the International 
Classification of Disease (ICD-9) codes in effect in the United States during the entire follow-up 
period.   
We classify causes into three groups at ages 25-44 and into seven categories for men and 
eight for women at ages 45-74.  The ICD codes for each cause of death group are given in 
 
1 The five CPS surveys were conducted in March 1979, April, August and December of 1980, and March 1981.  We 
should note that the March 1981 CPS cohort was followed only through the end of 1989, or approximately 8 years 
and nine months.  We cannot determine who belongs to this cohort and must accept the 9-year follow-up period for 
them as well.  In addition, the lack of perfect match to the NDI results in some deaths being missed.  Rogot et al. 
(1992: 2) suggest that “there is some ascertainment loss, of perhaps 5%, occurring in the matching process because 
of recording errors in the files being matched.” 
 
8Appendix Table A.  At younger ages, our cause groups are: (1) causes amenable to medical 
intervention (medically amenable); (2) behavioral causes that are not included under medical 
causes (behavioral); and (3) all other causes of death (all other).  Appendix Table B provides a 
list of the top three causes of death in each cause-of-death group by race and gender at ages 25-
44.  At older ages, we make further distinctions within these broad categories: (1) stroke is 
separated from (2) causes amenable to medical intervention; behavioral causes are divided into 
two groups – (3) smoking-related causes and (4) alcohol-related and external causes; (5) breast 
cancer is included as a separate category for women, and (6) all other cancers, not included under 
medical or behavioral causes, are distinguished from all other causes of death; (7) cardiovascular 
diseases (CVD); and (8) all remaining causes of death.  Appendix Tables C and D lists the top 
three causes of death in each category by race and gender at ages 45-74. 
Measurement of Explanatory Variables 
To examine the extent to which socio-demographic factors explain black-white 
differences in cause-specific mortality we include several explanatory variables.  Our two 
measures of SES are the respondents’ educational attainment and family income.  We do not 
include occupation because a large percentage of individuals in the age range of interest fall into 
the category ‘occupation not reported, or never worked.’2 Education refers to respondents’ years 
of school completed and family income is measured in the year preceding the CPS.  Education 
and the natural log of family income are included as linear variables.3 Because health 
 
2 In the age range 25 to 74, 14% of the men and 42% of the women fell in the category ‘occupation not reported, or 
never worked.’ 
3 To linearize the education variable we placed the value of education at the midpoint of each schooling category as 
follows: 0-4 (2), 5-7 (6), 8, 9-11 (10), 12, 13-15 (14), 16, and 17+ years (18). Annual family income, adjusted for 
inflation to 1980 dollars by the Consumer Price Index, is available in the NLMS in the following categories: 
<$5,000, $5,000-9,999; $10,000-14,999, $15,000-19,999, $20,000-24,999, $25,000-49,999 and $50,000+, 
unknown. To treat income as a single variable, we first assigned the dollar amount of the midpoint of each income 
category (e.g., $2500, $7500, etc.) and then include the natural log of income as an explanatory variable. The highest 
9impairments can influence current income, estimated income effects may be biased by reverse 
causality.  We mitigate this potential bias by excluding individuals who were out of the labor 
force due to long-term physical or mental illness.  Furthermore, because income refers to family 
rather than personal income, it is also not as closely tied to respondents’ health conditions as it 
would be if personal income were used.  We also control for household size because demands on 
income are related to the number of individuals a given level of income must support. 
 In addition, we include an indicator of marital status to account for black-white 
differences in marriage patterns.  Social group relations and social ties have been hypothesized to 
be protective against adverse health outcomes (House, Landis & Umberson 1988; Ross & 
Mirowsky 2002).  The most intimate of such ties are those established within marriage, and 
previous studies have documented significant protective effects of being married that tend to be 
stronger for men than for women (Hu & Goldman 1990; Lillard & Waite 1995).  Marriage can 
reduce risky and unhealthy behaviors, contribute to better diets, and provide social support and 
access to health insurance coverage (Waite 1995; Zuvekas & Taliaferro 2003).   
We also distinguish between residence in inner cities, suburban locations within 
metropolitan areas, and non-metropolitan residence to account for black-white differences in 
residential patterns.  Finally, we control for age and whether the respondent’s social security 
number was included in the CPS record to minimize bias resulting from a failure to match to the 
NDI.   
 
income category in the NLMS is $50,000+, which we coded as $75,000.  We also examined a linear specification of 
household income, but elected to use the natural log of income because this specification explained somewhat more 
of the variance in all-cause mortality than when a linear term was used (for a similar approach for the coding of 




 We begin by examining cause-specific contributions to all-cause mortality by race and 
gender at ages 25-44 and 45-74.  To do so, we compute age-standardized death rates by race and 
sex for the cause-of-death groups discussed previously, and we then estimate the percentage 
contribution of these causes to the black-white difference in overall mortality.  
 To assess whether relative black-white differentials in cause-specific mortality can be 
explained by age, SES, marital status, and place of residence, we estimate Cox proportional 
hazards models for two age groups: ages 25-44 and 45-74 at the baseline interview.  This 
approach is commonly referred to as competing risk analysis.  In each cause-specific mortality 
model, persons who die from causes of death other than the one under investigation are censored 
at the date of death (Cox & Oakes 1984; Allison 1984).4 Models are estimated using maximum-
likelihood estimation methods in STATA (StataCorp 2005).  We present hazard ratios, or relative 
risks (RR), calculated from coefficients obtained from proportional hazards models (RR=eRS).  
Schoenfeld residuals for each covariate were examined for deviations from proportionality, and 
no systematic deviations were found.  Two types of statistical tests were carried out: tests for a 
significance of individual coefficients, and tests for significant differences between coefficients 
by cause of death and between estimates for men and women (StataCorp 1999; Allison 1995). 
We estimate separate models for men and women and all models control for age and race. 
Race is often included in mortality studies simply as an individual demographic characteristic, 
but it is important to keep in mind that an individual’s racial identity has a broader meaning due 
to the history of race relations in the United States.  Race captures unmeasured aspects of living 
 
4 These models are based on the assumption that different event types are independent, or that each event is non-
informative for others.  To the extent that this assumption is violated, we must interpret results with caution. 
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conditions, such as potential discrimination in health care, structural factors that limit residential 
choice, and other unmeasured factors that differentially impact the health of whites and blacks.  
Sample characteristics are shown in Table 1.  We have excluded cases for which 
information was missing.  Except for income, cases with missing data represented less than 2% 
of all respondents for any one characteristic.  For income, this percentage was about 5% at ages 
25-74.  We do not believe that exclusion of these cases biases our estimates.  Estimated effects 
for explanatory variables, other than income, were not substantively affected by exclusion of 
cases for which income was missing. 
Table 1 about here 
RESULTS  
Cause-specific contributions to the absolute difference in black-white mortality are 
presented in Table 2.  Blacks had higher death rates than whites for all cause groups examined, 
except for smoking-related causes among women at ages 45-74.  At the same time, the 
magnitude and pattern of inequality varied by cause of death, age, and gender.   
Black-White Differences in Cause-specific Mortality at Ages 25-44   
 
In young adulthood, causes of death amenable to medical intervention made up a larger 
fraction of overall black male mortality (21%) than white male mortality (15%) and of overall 
black female mortality (30%) than white female mortality (22%).  Their contribution to the 
absolute black-white difference in all-cause mortality was 26% for men and 35% for women. 
Among the top three causes of death in this category were stroke and hypertensive disease for 
blacks and stroke and diabetes for whites (Table 2 and Appendix Table B).  
In contrast, behavioral causes made a larger contribution to all-cause mortality for whites 
than for blacks in early adulthood, most notably among men. These causes accounted for 51% of 
12
all-cause mortality of white men and 44% of black men. The respective percentages for women 
were 34% and 31%.  Yet these causes made a larger contribution to the absolute difference in 
black-white male mortality at ages 25-44 (37%) than medically amenable causes, due to the large 
absolute black-white difference in male mortality from these causes.  For women, the 
contribution of behavioral causes to the black white difference in all-cause mortality (29%) was 
less than that of medically amenable causes of death.  Homicide and cirrhosis of the liver were 
among the top three causes of death for black men and women, while suicide and motor vehicle 
accidents emerged as two leading causes in this category for white men and women.  
The residual group of causes was responsible for somewhat over a third of the absolute 
black-white difference in all-cause mortality for men (37%) and for women (36%).  The leading 
causes of death in this category were various forms of heart disease and infectious and parasitic 
diseases not considered amenable to medical intervention for men and heart disease and breast 
cancer for women (Table 2 and Appendix Table B).  
Table 2 about here 
Table 3 presents the results from multivariate analyses that examine the extent to which 
socio-demographic factors explained the relative excess mortality risk of black men and black 
women at ages 25-44.  The unadjusted hazard ratios ranged from 3.2 from medically amenable 
causes of death to 1.91 for all other causes for black men; the respective range for black women 
was from 2.96 to 1.96.  These excess risks remained significant in the fully adjusted model, but 
the extent to which socio-demographic characteristics explained these disparities depended on 
the cause-of-death group and gender.   
Table 3 about here 
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Educational attainment, family income, marital status, and place of residence explained 
about 49% of the black excess risk associated with causes amenable to medical intervention for 
men ((3.20-2.17)/(3.12-1.00) = 0.49), but only 34% for women (2.96 versus 2.29).  The 
unadjusted relative risks from behavioral causes were somewhat less than from causes amenable 
to medical intervention, and socio-demographic controls explained a larger fraction of this excess 
risk for men (64%; 1.97 versus 1.35).  For women the reduction in the relative risk was similar 
(36%; 2.26 versus 1.81) to that estimated for causes amenable to medical intervention (Table 3).  
 Similarly, socio-demographic characteristics explained only a portion of the black excess 
risk associated with mortality from all other causes of death.  The magnitude of this reduction 
(57%) fell between medically amenable and behavioral causes for men; it was smaller for women 
(15%).  
Black-White Differences in Cause-specific Mortality at Ages 45-74   
 
At older ages (45-74), causes of death amenable to medical intervention (medically 
amenable causes and stroke) continued to make up a larger fraction of overall black male 
mortality (22%) than white male mortality (16%) and of black female mortality (30%) than white 
female mortality (22%).  These causes also accounted for a large fraction of the absolute black-
white difference in all-cause mortality – 35% for men and 44% for women.  In addition to stroke, 
the most important causes in this category were colon cancer, pneumonia, and diabetes for both 
blacks and whites and hypertensive disease for blacks (Table 2 and Appendix Tables C and D).  
Behavioral causes (smoking-related causes and alcohol and external causes) made similar 
contributions (26%) to all-cause mortality for white men and for black men, but their 
contribution to overall mortality among women was somewhat higher for whites (18%) than for 
blacks (12%).  They accounted for 27% of the absolute black-white difference in all cause male 
14
mortality.  In contrast, these causes made a minimal contribution (2%) to absolute black-white 
difference in female mortality. 
At older ages, we were able to examine the separate contributions of such leading causes 
of death as cardiovascular diseases (CVD) and cancers (other cancers) other than those 
considered medically amenable or smoking-related and breast cancer in the case of women.  
CVD, with ischemic heart disease being the most important single cause in this category, 
accounted for the largest fraction of all-cause mortality in all four age-race-gender groups 
examined.  It also made a substantial contribution to the absolute black-white difference in 
female mortality (32%), while its contribution to the absolute race difference in male mortality 
was smaller (18%).  Other cancers comprised 10%-12% of the absolute black-white difference in 
mortality among men and women, respectively (Table 2).   
Table 4 presents the results from the multivariate analyses for men at ages 45-74.  Most 
notably black men had significantly higher mortality from all cause of death groups examined.  
This excess risk ranged from nearly two-fold for medically amenable causes (1.88), alcohol-
related and external causes (1.89), stroke (1.89), and all other causes combined (1.87) to 1.13 for 
cardiovascular diseases.  Educational attainment, family income, and other socio-demographic 
characteristics explained this excess risk for CVD and smoking-related causes.  For all other 
cause-of-death groups, black male mortality remained significantly higher in the fully adjusted 
model.  The relative risks were highest for causes amenable to medical intervention (1.43), stroke 
(1.46), and all other causes of death (1.40).  They continued to be notable for alcohol-related and 
external causes (1.35) and cancers not included in medically amenable or smoking-related causes 
(1.22).  
Table 4 about here 
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In contrast to men, mortality risks among middle-aged and older black women were not 
significantly higher than those of white women from smoking-related causes, alcohol and 
external causes and breast cancer, as shown in Table 5.  Black women had significantly higher 
mortality than white women from all other causes of death, with the relative risks being most 
pronounced for causes amenable to medical intervention (1.97) and stroke (1.84).  The inclusion 
of socio-demographic characteristics explained the significantly higher mortality of black women 
from CVD, but the risks stayed significantly higher from causes of death amenable to medical 
intervention (1.52), including stroke (1.55), and all other cancers (1.27), other than breast cancer 
and those included in medically amenable or smoking-related causes.   
Table 5 about here 
Other Explanatory Variables 
 Several socio-demographic characteristics were also significant predictors of all-cause 
and cause-specific mortality.  For example, educational attainment remained a significant 
predictor of all-cause mortality in the fully adjusted model.  At ages 25-44, the hazard of death 
from all causes combined declined by 6.1% (100[0.939-1] = -6.1) with each additional year of 
education for men and by 4.1% for women (Table 3).  At older ages, the respective figures were 
1.4% for men and 2.2% for women (Tables 4 and 5). 
The size and strength of the association between education and mortality, however, varied 
by cause of death.  Education is hypothesized to influence health behaviors, such as smoking, and 
its association with cause-specific mortality was consistent with this interpretation.  The 
mortality hazard from behavioral causes declined by 8.5% with each additional year of education 
for men and by 6.2% for women at ages 25-44 (Table 3).  At older ages, education was a 
significant predictor of male mortality from smoking-related causes and male and female 
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mortality from CVD (Table 4 and 5).  That education remained a significant predictor of CVD 
mortality is consistent with findings that document an association between educational 
attainment and risk factors for CVD, such as smoking, sedentary lifestyle, obesity, and 
hypertension (Winkleby et al. 1992; NCHS 1998; Hayward et al. 2000).  We also found a 
significant positive association between education and mortality from breast cancer for women, 
results that are consistent with previous findings (Heck et al. 1997). 
In contrast, education was not a significant predictor of mortality from medically 
amenable causes, except for women at ages 45-74.  However, when family income was excluded 
education exhibited a significant association with male mortality from medical causes and stroke 
and with female stroke mortality (results not shown).  In these cases, schooling effects appeared 
to be indirect and operated through their association with family income.  
Link and Phelan (1995) hypothesize that social conditions act as fundamental causes of 
disease and influence multiple disease outcomes simultaneously.  Our results for family income 
were generally consistent with this expectation.  Higher levels of family income were associated 
with lower all-cause mortality in all four age-sex groups examined.  Family income was also a 
significant predictor of male mortality from all causes of death and its association with female 
mortality was significant except from smoking-related cancers, breast cancer, and other cancers 
at older ages.  For men, the mortality reductions associated with a doubling of family income 
ranged from 21% (100[0.69-1.00][0.693]) for medically amenable causes to 13% for all other 
causes at ages 25-44, and from 18% for alcohol-related and external causes, to 8% for other 
cancers at ages 45-74.  For women, these reductions, for causes for which family income was a 
significant predictor of mortality, ranged from 27% for causes amenable to medical intervention 
to 14% for behavioral and all other causes in young adulthood and from 19% for all other causes 
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to 8% for stroke at older ages. 
 It has been suggested that residential segregation, institutional racism, and discrimination 
have meant that similar socioeconomic resources bring less health benefits for African 
Americans than whites (Williams & Collins 1995; Williams 1997, 2001).  We tested this 
hypothesis by introducing an interaction term for black × income and black × education in 
models when the main effects of race, education, and income were significant (Tables 3-5).  Each 
interaction was entered separately for men and women at ages 25-44 and 45-74.  Of all 
interaction terms tested, only two were statistically significant (results not shown).  These results 
provide inconsistent support for the hypothesis that additional levels of schooling and family 
income are less protective for blacks than for whites.   
 Consistent with previous research, we found the protective effects of marital status to be 
more pronounced for men than for women.  Married men had significantly lower all-cause 
mortality than previously married or never married men and this protective effect of marriage 
extended to most causes of death in both young adulthood and middle and older ages.  For 
women, marital status was an insignificant predictor of mortality at ages 25-44.  However, at 
older ages married women had lower mortality than previously married and/or never married 
women from most causes of death.  With respect to place of residence we documented higher 
mortality in inner cities than in non-metropolitan areas for some but not all causes of death and 
with one exception these results were restricted to older ages (45-74).  
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CONCLUSIONS 
Our results corroborate findings from previous studies that show black-white differences 
in mortality to be closely linked to racial differences in social and economic circumstances and 
that the black excess varies by cause of death (LeClere, Rogers & Peters 1997; Mackenbach et al. 
1999; Pappas et al. 1993; Rogers, Hummer & Nam 2000).  Our coding of cause-specific 
mortality further highlights the important contributions causes of death amenable to medical 
intervention and those closely linked to health behaviors and residential location make to black-
white disparities in mortality in young adulthood (25-44) and middle and older ages (45-74).   
Causes of death amenable to medical intervention and those linked to health behaviors 
accounted for 63% of the absolute black-white difference in male mortality and 65% of the 
absolute black-white difference in female mortality at ages 25-44 during the 1980s.  Medically 
amenable causes of death made a larger contribution than behavioral causes to the black-white 
difference in female mortality.  The reverse was true for men, a finding that is related to the large 
contribution of homicide to all-cause mortality among young black men, a cause of death that is 
closely tied to residence in poor, segregated, urban areas (Geronimus et al. 1996).  Consistent 
with this interpretation, we explained more of the excess relative risk of black men from 
behavioral causes than from medically amenable causes of death controlling for socio-
demographic characteristics.  These characteristics explained a similar fraction of the excess risk 
from both cause-of-death groups for black women.  The relative excess risks for black men and 
women remained the most pronounced from causes of death amenable to medical intervention at 
ages 25-44.  
We also documented significant black-white disparities in mortality from causes 
amenable to medical intervention at ages 45-74.  These causes, including stroke, were 
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responsible for about a third of the absolute black-white difference in male mortality and 44% of 
the absolute black-white difference in female mortality at older ages.  Although socio-
demographic characteristics explained about 50% of the excess relative risk for men and about 
46% for women, the excess risks for blacks remained the most pronounced from these causes of 
death. These results are consistent with previous studies (Schwartz et al. 1990; Woolhandler et 
al. 1985), which documented significantly higher black mortality than white mortality from 
causes amenable to medical intervention. 
Behavioral causes made smaller contributions to black-white differences in mortality at 
older than at younger ages.  Smoking-related causes and alcohol-related and external causes 
accounted for 27% of the absolute black-white difference in male mortality and less than 2% of 
the black-white difference in female mortality.  Socio-demographic characteristics explained 
higher black male mortality from smoking-related causes and 61% of the excess risk from 
alcohol-related and external causes.  Similarly, socio-demographic characteristics explained the 
excess mortality risk of black men and black women from cardiovascular diseases, causes of 
death that some have considered amenable to medical intervention (Andreev et al. 2003; 
Poikolainen & Eskola 1988) and that are also closely tied to health behaviors (Winkleby et al. 
1992).  
Thus our results suggest that there is considerable room for progress in reducing black-
white disparities in mortality.  Mortality from causes of death amenable to medical intervention 
contributes a sizable fraction of the black-white difference in all-cause mortality at ages 25-74. 
These causes comprise mortality from such diseases as diabetes, hypertensive disease, certain 
cancers, and infectious and respiratory diseases.  Because these conditions can be treated with 
proper medical care, untimely deaths of many blacks from these causes are a source of concern.  
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As noted above, racial differences in education, income, marital status, and place of residence 
explained a smaller fraction of the black excess mortality from these causes than from behavioral 
causes, causes linked to residential location, e.g., homicide, or CVD.  One possible explanation 
for these findings is unequal access to high quality medical care for whites and blacks in the 
United States.  
The data for our analyses covered the period of the 1980s when black-white differences in 
mortality were increasing and black life expectancy experienced an unexpected decline.  Since 
then, most notably in the last few years of the 20th century and the first part of the 21st century 
black as well as white mortality has continued to decline.  At the same time, new medical 
procedures and improved medications have become available for the treatment of chronic 
diseases.  Recent evidence suggests, however, that racial disparities in access to these 
technologies have continued to persist (Smedley, Stith & Nelson 2002).  Investigations of 
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TABLE 1. Explanatory Variables and Sample Characteristics by Survival Status, Men and  
Women Ages 25-74, National Longitudinal Mortality Study, 1979-1989 
 
Men 25-44 Men 45-74 Women 25-44 Women 45-74 
Alive Dead Alive Dead Alive Dead Alive Dead 




56.5   
(7.8)  












 African American 
 
89.7% 
 10.3     
 
80.9% 
19.1    
 
91.7% 
 8.3    
 
88.8% 
11.2    
 
87.7% 
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77.1% 
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90.4% 
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87.5% 
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 Previously Married 
 Never Married 
 
74.6% 
 9.5     
15.9     
 
62.9% 
 14.8      
22.3    
 
86.0% 
9.7    
4.3    
 
78.1% 
16.0    
 5.9    
 
72.7% 
16.0    
11.3   
 
67.5% 
20.3     
12.2     
 
68.2% 
27.3    
4.5   
 
52.5% 
41.8   




 SMSA, Not CC 
 Central City 
 
27.0% 
42.1    
30.9    
 
33.2% 
35.7    
31.1    
 
33.3% 
41.2    
25.5    
 
35.8% 
35.5    
28.7    
 
30.6% 
41.6    
27.8    
 
29.2% 
38.1    
32.7    
 
33.6% 
38.7    
27.7    
 
33.9% 
35.2    
30.9    
 





87.7    
 
8.3% 
91.7     
 
12.4% 
87.6    
 
8.1% 
91.9     
 
9.6% 
90.4      
 
6.9% 
93.1     
 
10.7% 
89.3    
 
7.4% 
92.6      
 













43.9    
 







40.8    
 
13.1    









6.5    
 
11.7   




 6.0    
Number of cases 75,952 1,552 56,141 12,219 82,917 913 71,440 8,904 
Note: Percentages may not add up to 100 due to rounding.  Number of cases is unweighted.  Percentages are based on 
weighted number of cases.  Standard deviations are given in parentheses. 
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TABLE 2. Age-Standardized Death Rates per 1,000 Persons by Causes of Death at Ages 25-44  
 and 45-74 by Race and Gender, 1979-1989 
 
Ages 25-44 
Males  Females 








All causes  3.203 1.611 100.0%  1.639 0.702 100.0% 
Medically amenable 0.664 0.247   26.2  0.484 0.153   35.3 
 Behavioral 1.417 0.829   36.9  0.509 0.237   29.0 
 All other causes 1.122 0.535   36.9  0.646 0.312   35.7 
 Ages 45-74 
 Males  Females 








All causes 24.858 16.749 100.0%  13.733 8.865 100.0% 
Medically amenable 3.622 1.889   21.4  3.021 1.474    31.8 
 Alcohol & external 2.414 1.184 15.2  0.660 0.426   4.8 
 Smoking 4.079 3.121 11.8  1.052 1.207  -3.2 
 Cardiovascular 8.315 6.853 18.0  4.372 2.787  32.6 
 Stroke 1.835 0.747 13.4  1.107 0.493  12.6 
 Breast cancer N/A N/A N/A  0.705 0.673   0.7 
 Other cancers 2.941 2.123 10.1  1.907 1.304 12.4 
 All other causes 1.652 0.832 10.1  0.909 0.501   8.4 
Note: Percentages may not add up to 100 due to rounding. 
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TABLE 3. Hazard Ratios from Cox Regression Models by Cause of Death for Males and Females Ages 25-44,




amenable Behavioral All Other All Causes
Medically
amenable Behavioral All Other
Unadjusted
Race (White)
Black 2.11 ** 3.20** 1.97** 1.91** 2.26** 2.96** 2.26 ** 1.96 **
Fully Adjusted
Race (White)
Black 1.48** 2.17** 1.35** 1.39* 1.85** 2.29** 1.81** 1.67**
Fully Adjusted
Explanatory Variables
Age 1.09** 1.10** 1.04** 1.13** 1.10** 1.11** 1.06** 1.13**
Years of Education 0.94** 0.98 0.91** 0.95** 0.96** 0.99 0.93** 0.96**
Log of Income 0.77** 0.69** 0.77** 0.81** 0.72** 0.61** 0.79** 0.79**











































































Notes: Reference category in parentheses; *p <.05, **p < .01 (two-tailed tests). Unadjusted model controls for age and race. Fully adjusted model also controls
for the presence of Social Security number on CPS record.
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Black 1.38 ** 1.88 ** 1.89** 1.22** 1.13* 1.89** 1.33** 1.87**
Fully Adjusted
Race (White)















Years of Education 0.99** 0.99 0.99 0.96** 0.99** 0.98 1.00 1.00
Log of Income 0.81** 0.80** 0.74** 0.79** 0.81** 0.78** 0.89** 0.75**











































































Notes: Reference category in parentheses; *p <.05, **p< .01 (two-tailed tests). Unadjusted model controls for age and race. Fully adjusted model also controls
for the presence of Social Security number on CPS record.
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Black 1.45 ** 1.97** 1.33 0.92 1.42** 1.84** 1.09 1.31** 1.60**
Fully Adjusted
Race (White)













Years of Education 0.98** 0.96** 0.99 0.98 0.96** 0.98 1.05** 0.99 1.01
Log of Income 0.88** 0.83** 0.77** 0.98 0.83** 0.89* 1.02 1.02 0.73**



















































































Notes: Reference category in parentheses; *p <.05, **p< .01 (two-tailed tests). Unadjusted model controls for age and race. Fully adjusted model also controls for




TABLE A. International Classification of Disease, Ninth Revision (ICD-9) Codes for Cause  
Groups 
 
Cause Group ICD-9 Codes 
Ages 25-44 

























Breast cancer 174 











Blacks  Whites 








Medically amenable Stroke 20.00%  Diabetes mellitus 15.91% 
Accidental poisoning by 
drugs, medicaments & 
biologicals 
16.00%  Stroke 15.34% 
 Hypertensive disease 14.00%  Cancer, colon 10.80% 
 Pneumonia 14.00%    
Behavioral Homicide 31.07%  Suicide 22.77% 
Cirrhosis of liver 12.62%  Motor vehicle accidents 22.59% 
 Cancer, trachea, bronchus & lung 11.65%  Homicide   7.02% 
All other causes Ischemic heart disease 25.00%  Ischemic heart disease 38.94% 
Other forms of heart 
disease 20.65%  
Other forms of heart 
disease 13.89% 
 Infectious & parasitic diseases 14.13%  
Infectious & parasitic 
diseases  9.32% 
 Females 
Blacks  Whites 








Medically amenable Stroke 32.74%  Stroke 18.36% 
Hypertensive disease 12.73%  Diabetes mellitus 15.19% 
 Cancer, cervix uteri   9.09%  Cancer, colon 11.39% 
Behavioral Cirrhosis of liver 24.53%  Motor vehicle accidents 24.38% 
Homicide 24.53%  Cancer, trachea, bronchus & lung 20.81% 
 Motor vehicle accidents 11.32%  Suicide 17.26% 
All other causes Other circulatory diseases 27.37%  Cancer, breast 32.79% 
Cancer, breast 19.05%  Ischemic heart disease 16.39% 
 Ischemic heart disease 17.85%  Other circulatory diseases 10.66% 
33
TABLE C.   Top 3 Specific Causes in each Cause of Death Category at Ages 45-74 for Males by Race, 
1979-1989 
 
Blacks  Whites 








Medically amenable Hypertensive disease 22.28%  Cancer, colon 22.67% 
Pneumonia 13.99%  Pneumonia 16.23% 
 Cancer, colon 13.47%  Diabetes mellitus 13.05% 
 Diabetes mellitus 13.47%    
Alcohol & external Cirrhosis of liver 30.10%  Cirrhosis of liver 31.37% 





11.65%  Motor vehicle accidents 13.73% 
Smoking Cancer, trachea, bronchus & lung 70.71%  
Cancer, trachea, 
bronchus & lung 63.60% 
Chronic obstructive 
pulmonary disease 14.15%  
Chronic obstructive 
pulmonary disease 27.86% 
 Cancer, esophagus 10.61%  Cancer, esophagus   3.67% 
Cardiovascular Ischemic heart disease 58.14%  Ischemic heart disease 75.36% 
Other forms of heart 
disease 33.50%  
Other forms of heart 
disease 18.18% 
 
Diseases of arteries, 
arterioles & 
capillaries 
 3.59%  




Other cancers Cancer, digestive organs & peritoneum 25.01%  
Cancer, digestive organs 
& peritoneum 23.90% 
Cancer, other & 
unspecified sites 19.39%  
Cancer, other & 
unspecified sites 20.18% 
 Cancer, lymphatic & hematopoietic tissue 11.26%  
Cancer, lymphatic & 
hematopoietic tissue 19.23% 
All other causes Symptoms & ill-defined conditions 24.09%  
Diseases of the digestive 
system 19.66% 
Diseases of the digestive 
system 24.08%  
Diseases of the 
respiratory system 14.70% 
 Diseases of the respiratory system 12.03%  
Symptoms & ill-defined 
conditions 14.70% 
Note: Stroke is omitted from this table since this category represents a single cause of death that accounts for all deaths. 
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TABLE D.   Top 3 Specific Causes in each Cause of Death Category at Ages 45-74 for Females by 
Race, 1979-1989 
 
Blacks  Whites 








Medically amenable Hypertensive disease 20.92%  Cancer, colon 22.64% 
Cancer, colon 14.64%  Diabetes mellitus 12.59% 
 Diabetes mellitus 14.64%  Pneumonia 12.05% 
Alcohol & external Cirrhosis of liver 57.14%  Motor vehicle accidents 15.13% 
Motor vehicle accidents   9.52%  Suicide 14.82% 
 Accidental falls   9.52%  Other accidents & late effects 12.05% 
Smoking Cancer, trachea, bronchus & lung 68.24%  
Cancer, trachea, 
bronchus & lung 61.37% 
Chronic obstructive 
pulmonary disease 17.65%  
Chronic obstructive 
pulmonary disease 32.30% 
 Cancer, esophagus   9.41%  Cancer, esophagus   3.22% 
Cardiovascular Ischemic heart disease 56.50%  Ischemic heart disease 68.58% 
Other forms of heart 
disease 35.59%  
Other forms of heart 
disease 23.68% 
 Diseases of pulmonary circulation  3.95%  




Other cancers Cancer, digestive organs & peritoneum 27.41%  
Cancer, genitourinary 
organs 26.01% 
Cancer, other & 
unspecified sites 25.92%  
Cancer, digestive organs 
& peritoneum 23.71% 
 Cancer, lymphatic & hematopoietic tissue 19.99%  
Cancer, other & 
unspecified sites 23.42% 
All other causes Diseases of the digestive system 24.65%  
Diseases of the digestive 
system 24.40% 
Diseases of the nervous 
system & sense 
organs 
15.94%  
Diseases of the nervous 
system & sense 
organs 
18.81% 
 Diseases of the respiratory system 13.05%  
Diseases of the 
respiratory system 15.62% 
Note: Stroke and breast cancer are omitted from this table since these two categories each represent a single cause of 
death that accounts for all deaths. 
 
